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DETAILED ACTION 
Notice to applicant 

1. Applicants' Amendment and Response to the Office Action mailed 4-25-02 has been 
entered and made of record (Paper No. 1 1). 



Response to Amendment 

2. In view of Applicant' s amendment to the claims, the rejection of claims 81 and 87 under 
35 U.S.C. 1 12 second paragraph, has been withdrawn. 

In view of new art found, the allowability of claims 25, 26, 76, and 77 has been 

withdrawn. 

In view of Applicant' s arguments and the amendment to the claims, the rejections of 
claims 1, 3, 5, 7-10, 14, 22, 72-74, 79, 80, 83-87, 92, and 100 under 35 U.S.C. 102(e) and 2 4 
6, 15-21, 23, 24, 78, 81, 82, 93-99, 101, and 102 under 35 U.S.C. 103(a), as being anticipated by 
or unpatentable over Kim ( U. S. Patent 6020233 ), have been withdrawn. 

Applicants' arguments with regard to the rejections under 35 U.SC 103 as being 
unpatentable over Liu et al. (US Patent 6277745, hereinafter "Liu") have been fully considered 
but they are not deemed to be persuasive for at least the following reasons. Applicant argued that 
the barrier layer 8 in Liu is not conducting metal, the examiner disagrees, TaN, TiN are 
conducting materials containing metal and Ta is a metal. Through out the specification and 
claims apphcams refer to metal layer as layer containing Ta, Ti, W, TaN, TiN, TiW, WN or TaN 
(see for example page 8, paragraphs 003 1 and 0032) since some of the cited materials are metals 
some are metal containing materials which are conductive materials, Liu's layer 8 meets the 
claimed limitation "conducting layer" of claim 1. 

Applicant argued that Liu fails to expressly or inherently disclose a single conductive 
layer as recited in claim 1, the examiner disagrees, the claim language - comprising" allows for 

other conductive layer to be formed above or below the claimed single conducting layer which 

result in practically not a single conducting layer. In other word, the limitation "single" does not 

really limit further the limitations of the claim. 

Besides, Applicant argued that Liu "discloses forming a hard mask 16 over the second 

metal barrier layer 8" and not a second dielectric layer. The examiner disagrees, Liu discloses 
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Therefore, Liu does make obvious .he limitations of claims 1 and 1 ,.,3. 

Specification 
C/a/w Objections 

Appropriate correction is required. mow all. 



same reason. 



C/a/w Rejections - 55 £tf C £ 103 

5 - The following is a quotation of 35 usr i u- , - 

nK • . ^- C - 103 ( a > whlch forms the basis for all 

obviousness rejections set forth in this Office action- 
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having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 

manner in which the invention was made. 

6. Claims 1-11, 14-26, 72-89, and 92-106 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brown ( U. S. Patent 6030896). 

[Claims 1, 72-75, and 87] Referring to Figs. 1-5 and related text, Brown discloses a 
method of fabricating a semiconductor device, comprising the steps of: forming a substantially 
planar first dielectric layer 10 on a substrate (see col. 4, lines 1 1-13); forming at least one metal 
containing layer 12, 14 over the first dielectric layer; forming a single conducting layer 16 or 18 
over the at least one metal containing layer; forming a second dielectric layer over the single 
conducting layer (see col. 4, lines 50-62); removing aligned portions of the second dielectric 
layer, single conducting layer, and at least one metal containing layer to form a multilayer 
structure (see Fig. 2); and forming metal containing spacers 22 on sidewalls of the multilayer 
structure, said metal containing spacers being substantially the same height as said multilayer 
structure (see Fig. 3). But it does not disclose expressly that the spacer is of metal. However the 
missing hmttation is well known in the art because Brown also discloses that Ta, Ti, TaN, and 
TiN are equivalently used diffusion barrier material (See col. 4, lines 15-19) 

[Claims 2 and 78] wherein said forming the first dielectric layer comprises forming a 
silicon oxide or BPSG layer (see col. 4, lines 11-14); 

[Claims 3, 5, 79, and 80] wherein said forming the at least one metal containing layer 
comprises forming the at least one metal layer of Ti, Ta, W, Co or Mo or an alloy or a compound 
of any thereof, including TaN or TiN and wherein said forming the at least one metal containing 
layer composes forming the at least one metal layer of titanium or titanium nitride (see col 4 
lines 15-18); 

[Claims 4 and 81] further comprising forming a second metal layer 12 between a first 
metal containing layer 14 of said at least one metal containing layer and the substrate, said 
second metal containing layer comprising TiN, TiW, WN, or TaN (see col. 4, lines 13-19); 

[Claims 6 and 82] wherein said forming the at least one metal containing layer comprises 
forming the at least one metal containing layer of titanium or titanium nitride (see col. 4, lines 
13-19]; 
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[C, ^ s7 ^ 8 3)whe re b S aidf„ m i ngfl ,e si „g l econd„c.i„ gl a y er,4orl8comp ri ses 
forming the conducting layer from a. .east one of aluminum and copper (see C o,. 4, lines 32-49, • 

[Claims 8 and 84] Brown does no, .each wherein said forming ,he conducting iayer ' 

comprises forming the conducing layer of an ahrniinum-copper alloy. However the examiner 

takes Offictal Not.ee ma, aluminum-copper is a conventional conducting materia, used in 

sem,co„duct„r device when lower cos, and ease of fabrication are desirable 

forming a, leas, one ,ayer of Ti, Ta, W, Co or Mo, or alloys .hereof or compounds .hereof 
including TaN and TiN ; wherein said forming me metal confining spacers comprises forming 
fte meal spacers of titanium or titanium nitride (see col. 4, line 1 1-col 5 line 5)- 

[Claims ! 1 and 89] wherein said forming a second dielectric layer comprises forming me 
second dielectnc layer on me sing le conducting layer to have sidewalls ahgned with sidewalls of 
me conducting layer, and forming the meta, spacers ,o extend along me sidewalls of the second 
dielectric layer (see Fig. 2 and col. 4, lines 50-62); 

[Claims 1 4 and 92] furiher comprising forming the a, leas, one meta, layer and me metal 

£Z ^3™' ^ layW 12 " formed ° f ^ ° r ™ <" 4 ' »*> 
[Claims 15-18, and 93-96] Brown discloses substantially me limitations of claims 15- 

8, and 93-96, as shown above. Bu, Brown d«s no, diseases me method of deposition me a, 
leas, one meta, layer and ,he single conducting laye, However, i, would have been obvious for a 
person of ordinary s k i„ in me art ,„ use CVD to deposit the ,ayers ,„ have the same method of 
deposition as me metal containing spacer layers ,„ obtain conforma. layers and ,o reduce me 
equipment requirements (see par. bridging cols. 4 and 5)- 

forming T 91 ' ^ Wherein SM forming ^ ^ «"« 
orming the meta, containing spacers by CVD, vapor deposition and directional etching (see par 

bridging cols. 4 and 5); H 

[Claims 2! and 99] wherein removing aligned portions of the second dielectric layer 
single conducting ,ayer, and a. leas, one metal containing layer ,„ form a multilayer structure id 
ffected by patterning and etching me second die.ectric ,ayer, single conducting layer, and a, 
least one metal containing layer (see col. 4, lines 50-62); 
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[Claims 22-24, 88, 100-103. and 105] wherein said forming me metal spacers comprises 
forming the metal containing spacer layer over the multilayer structure and firs, dielectric layer 
and removing portions thereof overlying the firs, and second dielectric layers; wherein said 
formmg the metal spacers comprises forming the metal containing spacer layer over the 
muMayer structure and firs, dieleotiic layer by conformal deposition process; wherein portions 
of the metal spacer layer over the multilayer structure and first dielectric layer are removed by 
etching (See par. bridging cols. 4 and 5); 

[Claims 25, 26, 76, 77, 104, and 1 06 further comprising removing any remaining portion 
of the second dielectric .ayer and upper portions of the me*, spacers lateral.y adjacent thereto 
(see Fig. 5); by etching (see col. 5, lines 18-33 ); 

[Claims 75 and 87]wherein flanking a, leas, one surface of the multilayer structure with a 
meW spacer comprises forming a meal containing spacer 22 layer on said second dielectric 
layer or on sidewal.s of said multilayer structure (see Fig. 3 and par. bridging cols 4 and 5) 

Therefore, it would have been obvious to use Brown's teaching to obtain the invention as 
specified in claims 1-1 1, 14-26, 72-89, and 92-106. 

7. Claims 1, 1 1-13, 72-75, and 88-91 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Liu et at., U. S. Patent 6277745 (Hereinafter Liu). 

[Claims 1 and 72-75] Referring ,„ Fig, 2A-2F and related text, Liu discloses a method 
for makuig a melallization structure for a semiconductor device, comprising: forming a 
substantially planar firs, dielectric layer 2 (see col. 3, lines 3 1-35); forming a, !eas. one metal 
containing layer 4, 6 over the first dielectric layer; forming a single conducting layer 8 over the 
at least one metal containing layer; forming a second dielectric layer 16 over the single 
conducting layer; removing aligned portions of the second dielectric layer, single conducting 
layer, and at least one metal containing layer to form a multilayer structure (see Fig 2B>- and 
forming metal spacers on sidewalls of the multilayer structure, said metal spacers being 
substantially the same height as said multilayer structure (see Fig. 2D); wherein flanking a, leas, 
one surface of me multilayer stmcture with a metal spacer comprises forming a metal spacer , 2 
layer on seii second dielectric layer (see Fig. 2C and col. 4, lines 20-67). Bu. i, does no. disclose 
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expressly that the first dielectric layer is formed on a substrate. However, the examiner takes 
Official Notice that it is well known in the art that a dielectric layer is formed on a substrate. 

[Claims 1 1 and 89] Liu also discloses wherein said forming a second dielectric layer 
comprises forming the second dielectric layer on the single conducting layer to have sidewalls 
aligned with sidewalls of the conducting layer (see Fig. 2B), and forming the metal spacers to 
extend along the sidewalls of the second dielectric layer (see Fig. 2D); and 

[Claims 12 and 90]; further comprising forming the second dielectric layer of a low 
dielectric constant material (see col. 5, lines 1-5). 

[Claims 13 and 91] Liu discloses substantially the limitations of claims 13 and 91, as 
shown above. But it does not disclose expressly that the second dielectric layer is of fluorine- 
doped silicon oxide. However, the examiner takes Official Notice that it is well known in the art 
that polyimide and fluorine-doped silicon oxide are low k alternatives used in the fabrication of a 
semiconductive device . 

Therefore, it would have been obvious to use Liu' s teaching to obtain the invention as 
specified in claims 1,11-13, 72-75, and 88-91. 

8. Claims 1-12, 14-24, 72-75, 78-90, 92-102 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brenna et al. ( U.S. Patent 6074943, hereinafter "Brenna") . 

[Claims 1-3, 5-11, 14,19-24 and 72-75, 78-80, 82-89, 92, 97-102 ] Referring to 2A-2H 
and related text, Brenna discloses a method for making a metallization structure for a 
semiconductor device, comprising: forming a first dielectric layer 200 of silicon oxide; forming 
at least one metal containing layer 205 of TiN, 210 over the first dielectric layer (see col. 2, lines 
37-42); forming a single conducting layer 215 over the at least one metal containing layer; 
forming a second dielectric layer 220 over the single conducting layer; removing aligned 
portions of the second dielectric layer, single conducting layer, and at least one metal containing 
layer to form a multilayer structure (see Fig. 2D); and forming metal spacers 240 of TiN on 
sidewalls of the multilayer structure, said metal spacers being substantially the same height as 
said multilayer structure (see Fig. 2F and col. 3, lines 28-34, col. 4, lines 32-58); wherein 
flanking at least one surface of the multilayer structure with a metal spacer comprises forming a 
metal spacer 240 layer on said second dielectric layer (see Fig. 2E, 2F and col. 2, lines 51-58). 
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But it does not disclose expressly that the first dielectric layer is formed on a substrate and it is 
substantially planar dielectric. However, the examiner takes Official Notice that it is well known 
in the art that a dielectric layer is formed on a substrate. 

[Claims 4 and 81] when 210 is the at least one metal containing layer then 205 is the 
second metal containing layer of TiN 

[Claims 12 and 90] Forming second dielectric layer of low dielectric constant (see col. 6, 
lines 33-39). 

[Claims 15-18, and 93-96] Brenna discloses substantially the limitations of claims 15- 
18, and 93-96, as shown above. But Brown does not discloses the method of deposition the at 
least one metal layer and the single conducting layer. However, it would have been obvious for a 
person of ordinary skill in the art to use CVD to deposit the layers to have the same method of 
deposition as the metal containing spacer layers to obtain conformal layers and to reduce the 
equipment requirements (see par. bridging col. 2, lines 51-58). 

Therefore, it would have been obvious to combine with to obtain the invention as 
specified in claims 1-12, 14-24, 72-75, 78-90, 92-102. 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ha Nguyen whose telephone number is (703)308-2706 . The 
examiner can normally be reached on Monday-Friday from 8:30AM to 6:00PM, except the first 
Friday of each bi-week. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, John Niebling, can be reached on (703) 308-3325. The fax phone number for this 
Group is (703) 308-7722. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the Group receptionist whose telephone number is (703) 308-0956. 

Ha Nguyen 
Primary Examiner 
10-04-02 



